Abstract. Theoretical analysis of random walk on percolation lattices has predicted that, at the occupied site concentrations of above the threshold value, a characteristic crossover between an initial sub-diffusion to a final classical diffusion behavior should occur. In this study, we have employed the lattice gas automata model to simulate random walk over a square 2D site-percolation lattice. Quite good result was obtained for the critical exponent of diffusion coefficient. The random walker was found to obey the anomalous sub-diffusion regime, with the exponent decreasing when the occupied site concentration decreases. The expected crossover between diffusion regimes was observed in a configuration-dependent manner, but the averaging over the ensemble of lattice configurations removed any manifestation of such crossovers. This may have been originated from the removal of short-scale inhomogeneities in percolation lattices occurring after ensemble averaging.
Introduction
To treat the static and dynamic properties of systems with inherent disorders, theory of percolation has proven useful in a large variety of areas. Biological evolution, protein diffusion in biological membranes, disease epidemics, forest fires and social phenomena are some relatively new examples of the wide applicability of this theory [1] [2] [3] [4] [5] . In spite of this, there exist some purely theoretical challenges in the area and much effort has been dedicated to solve them, with theoretical and computational tools [6] .
The static and dynamic properties of site percolation lattices have been extensively investigated during the recent decades using theoretical, computational and even experimental methods [7] [8] [9] . It is well known that, as the concentration P of the occupied sites approaches a threshold value of P c , an infinite cluster of the occupied sites over which the unbounded diffusion or conduction can take place is formed [10] . For P>P c , the probability of an occupied site to be on the infinite cluster, P ∞ is given by the characteristic exponent β through the scaling formula * Corresponding author.
while P ∞ is zero for P<P c [11] . There is also a percolation correlation length, ξ, which for length scales r ≥ ξ, the percolating lattice appears homogeneous, but for r<ξ, it exhibits a self-similar fractal geometry. ξ is zero for P=1, but as P approaches P c from the right side, it diverges as [12] ξ ∼ (P-P c ) Extensive efforts have been made to study the dynamic properties of percolation lattices such as diffusion or conduction over them and relate these properties to the static characteristics of such lattices. It is self-evident that below P c , diffusion and conduction will be ultimately restricted by the perimeter of finite clusters, but at P c <P<1 where ξ ≠0, it has been conjectured [14, 15] that the diffusing (or conducting) particle would undergo an anomalous sub-diffusive behavior, obeying the law
where <R 2 > 1/2 is the ensemble average of the Euclidean displacement, N is the number of time steps, and k is an exponent equal to 1/2 for classical diffusion and less than 1/2 for the sub-diffusion regime. It is believed that for <R , suggests that the dynamic exponent µ must be related to the static ones through the following relation:
so that for d=2, the dynamic exponent µ should be as 91/72 (i.e. about 1.264) [7, 8] . However, the AO conjecture, although remains as a remarkably accurate estimate, is not precisely correct and the true value of spectral dimension is slightly smaller than 4/3 for d<6 [8] . Therefore, the dynamic exponent µ may be different from that proposed by the AO conjecture. In past, a variety of techniques have been employed to estimate µ, including numerical methods, analytical approximations such as series expansions, small cell real-space renormalization technique, ε-expansion method and even experimental techniques and values ranging from 1.20-1.32 have been reported for µ in d=2 [8, 16, [19] [20] [21] [22] . It is also assumed that the change of diffusion regime occurs after some characteristic crossover time,τ, which diverges at P=P c , so that at the percolation threshold, the diffusion is anomalous for all N [15, 16] . This study aimed at simulating random walk on percolation lattices using the lattice gas automata (LGA) approach.
LGA are discrete dynamical systems in regard with space, time, and the states of the system. Each point in a regular spatial lattice,
